Background. Two large-scale studies, the National Surveillance System (NSS) Pilot Study (2003)(2004) and the National Risk and Vulnerability Assessment (NRVA) 2003, were conducted by government, United Nations, and nongovernmental organizations in Afghanistan, as part of wider efforts characterizing Afghan livelihoods in relation to particular outcomes of interest: vulnerability to poverty, food insecurity, and malnutrition.
Introduction
Government agencies and public health professionals have devoted a significant amount of work since 2000 toward understanding the nutrition situation in Afghanistan. These efforts have focused on identifying nutritional outcomes in their various forms and patterns throughout the country, as well as constructing a picture of the underlying causes of malnutrition. Early quantitative efforts provided localized insights into nutrition status; however, the National Surveillance System (NSS) Pilot Study (2003) (2004) and the National Risk and Vulnerability Assessment (NRVA) 2003 attempted to develop national-level information for a variety of nutritional and related statistics.
The primary objective of this paper is to present findings from the NSS Pilot Study (2003) (2004) and the NRVA 2003, with nutrition as the outcome of interest. Both of these studies were carried out with the aim of further developing an understanding of livelihoods in Afghanistan in relation to particular outcomes of interest: vulnerability to poverty, food insecurity, and malnutrition and the risks associated with these particular outcomes.
The national-level NRVA 2003 was conducted by the World Food Program (WFP), government ministries, and nongovernmental organizations and covered rural populations in every province [1] . It grew out of the annual food needs assessments conducted since 1999 by WFP and government ministries and was used to guide their spatial and temporal allocation of food aid throughout the country. The NRVA 2003 signaled a significant shift by demonstrating increased governmental ownership of national food security, poverty vulnerability, and data collection, as well as the introduction of data collection methods generally used in more stable contexts for developing longer-term policy objectives to complement rapid assessment techniques used during emergencies.
The NSS was carried out by three nongovernmental organizations (Save the Children US, Action Contre La Faim, and GOAL Ireland) and provincial ministries, piloted in seven provinces [2] . This data collection system was developed through consultation between government ministries and other stakeholder agencies in May 2002, based on a health center surveillance system that monitors trends in disease occurrence. The NSS was designed to systematically collect information on livelihood strategies and shocks, coping strategies, food security perceptions, and a variety of nutritional risk factors, to be interpreted in conjunction with agro-meteorological and price information, in order to monitor trends in key indicators and predict early signs of change and deterioration in livelihoods, food security, and nutrition. The NSS research activities included two rounds of data collection in the fall of 2003 and spring of 2004.
Unlike other analyses of the NSS and NRVA data, this paper aims to present the findings with nutrition as the primary outcome of interest, in order to explicitly look at the relationship between direct and indirect causes ( fig. 3) . Nutritional status is closely associated with childhood mortality, early childhood cognitive development, immune functions and growth, and ultimately with higher productivity and its associated economic ramifications. Although policies and programs that promote economic growth, food security, and poverty reduction may lead to improved nutritional outcomes, experience has shown that explicit consideration of nutritional outcomes is needed in order to ensure that these policies and interventions equate to adequate gains in cognitive development and other functions directly related to nutritional status. The analytic framework used by the authors presents nutritional outcomes and determinants of nutritional status in Afghanistan, with the objectives of providing public health professionals a perspective on the causes of nutritional deficiencies and providing professionals engaged in infrastructure development, economic growth, and livelihood security with an understanding of their direct impact on nutritional outcomes.
Methods

Study setting and design: NSS
Two cross-sectional surveys were conducted in sentinel sites in eight provinces and 22 districts: 30 sentinel sites in November-December 2003 and 26 sentinel sites in May-June 2004 ( fig. 1) . Sentinel sites were purposively selected to reflect the majority of the communities in a given area (livelihood/agro-ecological zone) with respect to agro-ecological features, economic activities, available services, and demographics in areas where the nongovernmental organization piloting agencies had ongoing activities. Within each sentinel site, 20 to 40 households were randomly selected based on the population of the sentinel site. A subset of households changed between the fall and spring rounds. All individuals in each household selected were included in the sample. A total of 911 and 910 households (5,936 and 5,935 individuals) were sampled in the fall 2003 and spring 2004 rounds of the NSS.
Data collection: NSS
Surveyors used community and household questionnaires to collect data on food security (e.g., characterization of market access, market prices of staple goods, dietary diversity, crop production and perception of Other reports can be found at http://www.mrrd.gov. af/vau/NRVA_2003.htm Nutritional status in postconflict Afghanistan food security), livelihoods (income sources, levels, shocks, and coping strategies), as well as risks to lives (morbidity and mortality data, anthropometric measures of children 6 to 59 months of age and women of reproductive age from 15 to 49 years), access to health services, iodized salt, and adequate water and sanitation). The questionnaire had a standard introduction explaining the purpose of the survey and request for informed consent before the administration of the survey.
Data analysis: NSS
Data from only 26 sentinel sites are reported in order to allow for direct comparison between seasons. This paper presents aggregated data from households and individuals in all 26 sites in order to gain an understanding of nutritional outcomes in relation to direct and underlying causes of malnutrition in a broader context than in one sentinel site or its corresponding livelihood zone. The aggregated information, however, is not statistically representative of any region, group, or subgroup in the population, and should not be used for prevalence estimates.
Study setting and design: NRVA
Households were selected from all 32 provinces and the majority of districts using a two-stage sampling procedure, based on identification of agro-ecological zones, from which two or three communities were purposively selected from within each zone. Within each community, focus groups of village leaders (known as the shura) identified households for the household-level questionnaire. These households were purposively selected to represent a particular socioeconomic group status. All individuals within a selected household were included in the sample. A total of 11,227 households (85,577 individuals) were sampled in the 2003 NRVA.
Data collection: NRVA
Data were collected by household-level and districtlevel questionnaires that gathered a range of information, including market access, productive capacity, market price data, household education, employment, assets, shocks, perceptions of food security, productive capacity, and dietary diversity.
Data collection occurred in July through September 2003. Eleven of 375 districts were not included in the survey because they were inaccessible due to insecurity ( fig. 2) . The questionnaire had a standard introduction explaining the purpose of the survey and request for informed consent before the administration of the survey.
Data analysis: NRVA
The findings presented were weighted so that households selected to represent a particular socioeconomic group adequately reflected the proportion of the population falling within each group at the community level. This same correction could not be applied at the district or provincial level due to lack of population estimates at those levels, and as a result national and provincial estimates must be used with caution.
Data from the NSS and NRVA were analyzed within the context of the conceptual framework of malnutri- tion developed by UNICEF, and interpretation was complemented by comparing data with existing nutrition information from other surveys. Figure 3 identifies the indicators that are presented in this article.
Results
Nutritional outcomes
Acute malnutrition (wasting), a measure associated with recent weight loss for children under five, was below alert or emergency levels defined by SPHERE and the Afghan Ministry of Public Health (MOPH) (less than 10% global acute malnutrition [weight-forheight < -2 z-scores for children 6 to 59 months old] in the absence of aggravating factors, e.g., insecurity or population displacement). The aggregated information from the NSS found acute malnutrition levels of around 8% ( < 80% percent of median weight-for-height, 6-59 months of age) in children during the fall round and 9% in children during the spring round (table 1). The percentage of children 12 to 59 months old with midupper-arm circumference (MUAC) measurements < 13.5 cm was 11% during the fall round and 13% during the subsequent spring round.
In both the fall and spring rounds of NSS data, younger children (6 to 29 months old) were almost three times more likely to exhibit acute malnutrition than older children (30 to 59 months). Socioeconomic status was not significantly correlated with malnutrition. Households from the middle socioeconomic group had the poorest acute nutritional outcomes (e.g., the lowest average percentage of the median) in both rounds of data collection relative to both high-and low-income groups.
Although chronic malnutrition was not an explicit outcome of interest for the NSS or the NRVA, this information was calculated from collected age and height data for children 24 to 59 months of age in the fall round of the NSS. The levels of chronic malnutrition or stunting (height-for-age < -2 z-scores) indicated a problem of public health importance, as 64% of children sampled were severely stunted [3] . Interpretation of these figures (table 2) must be done with caution, 
Immediate determinants of malnutrition Morbidity
Almost one-third of children under five years sampled in the NSS had experienced an episode of watery diarrhea or acute respiratory infection (ARI) in the 2-week reference period (table 4). Five percent of children reported symptoms of bloody diarrhea in the 2-week reference period. The results were consistent in both the fall and spring round of data collection.
Dietary intake
Diet quality, as discussed here, refers to nutrient adequacy, or the intake of a diet that meets both caloric and essential nutrient requirements. These requirements are in turn related to dietary quantity and diversity (the number of different foods or food groups consumed over a given reference period). Caloric intake was below recommended age-and sexadjusted levels (2,100 kcal) for about 20% of households sampled in the NRVA. Caloric intake was calculated by using a 7-day dietary recall for 64 individual foods, with consumed weights translated into caloric intake by FAO Food Composition Tables for the Near East, and then standardized for partial waste and refuse [4] . About 90% of middle or better-off households consumed more than 2,100 kcal/capita/day, whereas 75% of poor households and 62% of very poor households consumed more than 2,100 kcal/capita/day [5] .
The NRVA data revealed a caloric reliance on wheat in general as a staple food (68% of mean kilocalories per capita per day came from cereals and 58% from wheat alone), which was more pronounced in poorer households, with 75% from cereals [6] .
The NRVA results showed that increased household dietary diversity was positively associated with increased mean household energy intake (sex-and age-adjusted kilocalories), but the relationship was weaker than that reported in many other countries [7] . An analysis of 10 countries showed that all had a Spearman correlation coefficient of 0.20 or higher except for India (2002) . The Afghan results were statistically significant but only showed an association of 10% (Spearman correlation coefficient, 0.1047; p < .000) [7] . In general, households with higher caloric intake per capita have higher dietary diversity, although households with low dietary diversity exhibit a broad range of energy intakes (data not shown).
In both studies, dietary diversity was positively associated with socioeconomic status, as the mean dietary diversity score increased with each increase in socioeconomic group (table 5). Dietary diversity was calculated by a 7-day recall of intake from nine different food groups for the NSS, and by categorizing responses from the 7-day recall on intake of 64 individual foods into the same nine food groups in the case of NRVA data. According to the NSS data, dietary diversity also exhibited a seasonal pattern, with increased mean dietary diversity in the spring relative to the fall (mean food score of 3.81 food groups per week in the spring, as opposed to 3.01 in the fall). Fruit consumption in the spring round was lower than in the fall round, while meat consumption remained stable, and consumption of dairy products and members of the "other vegetables" group more than doubled in May and June relative to November and December. Table 6 shows that consumption patterns of specific foods varied between socioeconomic status groups. On average, better-off households ate meat at least once per week, whereas poor households consumed meat once a month or less. The number of households consuming fresh fruit, which provides essential nutrients such as vitamin C that are needed to prevent micronutrient deficiency diseases, increased with socioeconomic status. Consumption of all other food groups, except for pulses and nuts in the spring round of the NSS, demonstrated a similar trend to that of meat and fruit, a. The dietary diversity score is the number of different food groups from which items are consumed at least once a week by a household. The nine food groups are meat, cereals, oils and fats, eggs, pulses and nuts, dairy products, green leafy vegetables, other vegetables, and fruit. b. indicates that the NSS and NRVA used two different scales (NSS has low, medium, high, and all, but the NRVA has very low, low, medium and all); the dash is placed in the unused category in order to put the scales into the same table to see the trend with increasing socioeconomic status. The difference between NSS and NRVA data was not tested statistically.
Nutritional status in postconflict Afghanistan with higher-income groups having a higher percentage of households consuming food items from each particular food group. It is possible that pulses were substituted for grains preceding the harvest if grain supplies were exhausted. Consumption of green leafy vegetables (spinach, wild greens, coriander, and mint) was low (19% to 29%), irrespective of socioeconomic status or seasonality. The areas with the lowest levels of mean dietary diversity as identified by the NRVA data were also areas where symptoms of micronutrient deficiency diseases have been reported in the past ( fig. 4) . Areas with the highest mean dietary diversity scores were large food production centers. Reports of scurvy during the end of the drought suggest that these areas identified with poor dietary diversity are at particularly extreme nutritional risk during consecutive years of poor production [8, 9] . Improvements in caloric intake, but not necessarily dietary diversity, were linked to market access and infrastructure development. Mean household caloric intake decreased with increased distance to markets, suggesting a direct association between infrastructure development and nutritional outcomes (data not shown). However, diet quality (e.g., dietary diversity) did not necessarily improve with better access to markets. The unique food score from NRVA data, indicating the variety of foods consumed by households, decreased slightly with increasing distance to markets, but this relationship did not hold for food group scores from the same dataset. The dietary diversity score from the NSS decreased with increasing distance to perma-nent markets, and the decrease in dietary diversity score with increasing distance was more apparent in the spring relative to the fall.
Household use of iodized salt increased between the fall and spring rounds of the NSS, and on the basis of community-and market-level qualitative work this change was thought to relate primarily to increased market availability as the increased production of iodized salt through the national Universal Salt Iodization Program began to reach more remote markets.
Underlying determinants of malnutrition Livelihoods and food security
Livelihoods in Afghanistan appear to be quite diverse but overall are highly dependent on agriculture through either direct production or wage labor. Most households sampled by the NSS reported three distinct sources of income, with income diversity increasing as socioeconomic status improved. Although affluent households in general invested in a variety of assets and engaged in different income-earning activities (making them less vulnerable to covariate shocks), they did not always have a larger number of income sources. In some NSS sentinel sites, low-income households on average had a larger variety of income sources than households classified in the medium socioeconomic status category. Households with no or limited assets in terms of land, livestock, shops, rental cars, etc. were highly reliant on labor as a source of income. Among poor households, those with fewer able-bodied workers were found to be more vulnerable to food insecurity -58  46  41  41  29  68  58  Medium  --30  30  32  34  28  42  38  Low  --15  17  21  31  19  31  25  All households  24  24  26  33  23  38  32   Spring NSS  High  --60  92  47  49  23  78  43  Medium  --39  66  41  54  26  71  25  Low  --20  40  30  51  23  65  16  All households  --29  52  35  52  24  68  21   NRVA 2003  Medium-high  100  95  82  84  70  82  24  99  72  Low  100  94  49  69  59  77  25  98  52  Very low  100  94  29  57  53  70  23  97  43  All households  100  95  63  75  64  79  24  98  61 a. Cereals and oils and fats were not included in the NSS questionnaire, because it assumed that all households consumed items from these food groups at least once a week. The NRVA results verified this assumption: 100% of households consumed cereals weekly and 95% consumed oils and fats weekly. and poverty than those with greater labor capacity. Agriculture provided income for a large proportion of the households sampled, but the importance and form of this income source varied seasonally. More households earned some income from their own production in the fall than in the spring (70% of households in the 4-month period prior to the fall vs. just over 40% for the 6-month period prior to the spring). A larger percentage of households also listed agricultural production as their primary income source in the fall than in the spring (30% vs. 4%). Engaging in agricultural labor as an income source was more prevalent in the spring than in the fall round of data collection (almost 50% in the fall and 60% in the spring) as well. In contrast, income from livestock production was stable between seasons, but this was a primary income source for a limited number of households (9% and 15% of households in the fall and spring rounds, respectively). The proportion of households that earned income from nonagricultural daily labor (20%) was consistent between both rounds of data collection.
Although men were the primary income earners, women did contribute to household economy beyond their role in the domestic arena. The percentage of households with women engaged in agricultural activities, weaving carpets, performing nonagricultural day labor, taking out loans, or performing activities related to accumulation of resources without productive assets, such as receiving gifts of resources or tithes, or gleaning crops, varied by season. Women were more involved in carpet weaving during November and December than in May and June when they spent more of their time working in agriculture and in nonagricultural day labor.
For the most part, increased ownership of livelihood assets such as land, cattle, and poultry was correlated with higher household caloric intake (data not shown) [10] . However, own production of irrigated and/or rain-fed wheat in 2003 did not show any significant relationship with caloric intake or dietary diversity. Thus, although land ownership signifies purchasing power and wealth, own production of crops did not directly yield diets that are more adequate in either quality or quantity. Households were more likely to consume specific foods if they also owned the food production asset (e.g., households that owned chickens consumed more eggs), with the exception of vegetable plots (table 7). In the case of goats and cows, which represent a higher socioeconomic standing, increased consumption was interpreted as indicative of higher purchasing power rather than direct consumption of assets.
Regarding perceptions of food security, around 30% of households did not find their food situation to be sufficient (in both quantity and quality) during both rounds of the NSS survey. Poor households were more likely than better-off households to report an insufficient food security situation. More households sampled in the fall reported that they always or often worried about where their food was coming from than households sampled in the spring (30% in the fall vs. 20% in the spring). By late spring, households had access to other sources of income, such as agricultural day labor, and therefore households were able to have consistent flows of income during this period. Still, around 10% of households in both rounds clearly thought that their situation was likely to be worse in the upcoming months. The NRVA data showed a similar trend and reported a high correlation between the frequency of household "worry" and asset ownership and socioeconomic status, wherein "worry" increased with decreasing socioeconomic status [5] .
Coping strategies (defined based on extensive qualitative work by NSS pilot nongovernmental organizations and the WFP) employed at the time of the surveys did not appear to present a significant threat to livelihoods. Few households relied on erosive coping behaviors such as asset liquidation and the marrying of daughters at an early age [10] . More households received loans in the spring than in the fall (45% vs. 28%). However, many of these loans were obtained to purchase assets such as livestock, plows, and seeds, to rebuild dilapidated compounds, and to pay for weddings. In both rounds, households from all socioeconomic groups obtained loans, but the middle socioeconomic group had the highest percentage of households obtaining loans.
A direct link between poor nutritional outcomes (acute and chronic malnutrition) and higher wheat prices has not been established in Afghanistan. Because of the poor infrastructure and the different levels of production and imports in the various regions of Afghanistan, prices of the main cereal products vary substantially throughout the country, creating a situa-tion where high food prices do not necessarily reflect a shortage of food. District-level wheat prices did not correlate well with mean caloric intake or dietary diversity aggregated at the district level. Wheat prices were lowest in areas of surplus production.
Public health environment
Access to health care and water continues to be limited for the rural Afghan population. According to the NRVA survey, 35% of households reported taking more than a half-day walk to reach a health facility [5] . Both the NSS and the NRVA found that the main sources of water were rivers, lakes, and canals. Data on household water use did not differentiate between clean and contaminated sources. Detecting contamination requires testing the water and is therefore rarely done in surveys that are not solely focused on water issues. Qualitative work from the NSS revealed that time for water collection and the limited amount of water for personal hygiene were specific concerns of those responsible (women) for water in the household.
Measles vaccination coverage rates were consistently below the government target of 80%, and on average actual measles coverage (delivered through the routine Expanded Program for Immunization for children under five) reported in the NSS was similar to the government-reported figures for the entire country (58% NSS vs. 50% MOPH in 2003, 57% NSS vs. 61% MOPH in 2004). In some areas, however, measles vaccinations fell below the local coverage rates [11] .
Adequate care of women and children
Neither the NSS nor the NRVA included the caregiving behaviors usually associated with poor nutritional outcomes in their data collection.
Discussion and recommendations
This section presents data constraints and explores each indicator of underlying causes in order to analyze the relative impact of each factor on nutritional outcomes, and discusses the relevance of each indicator to individual outcomes of interest. This section also highlights areas where evidence from the NSS and NRVA 2003 should be considered during policy and program planning in order to strengthen future nutrition and nutrition-related policies.
Data interpretation and limitations
Interpretation of data from the NSS must be done in light of the fact that all of the sites included in the NSS analysis were located in the northern part of the country. Additionally, collection of NSS data in the spring round was delayed, so that the data might not adequately reflect the time of year when households had the greatest vulnerability to poor nutrition and food insecurity (specifically, in areas of low altitude where the crop was harvested as early as June due to unseasonably warm weather over the winter). Additionally, the survey occurred after a bumper harvest in 2003 (therefore a time of relative abundance compared with previous years) when livelihoods seemed to be improving after the drought. It was likely that both of the field visits occurred at a time of rebuilding and relative abundance for most of the communities interviewed.
Although the NRVA covered the entire country, the lack of a reliable sampling frame limits the generalizability of the findings to the entire Afghan population. Furthermore, in many parts of the country, particularly in the surplus production regions, 2002 also represented a better than normal harvest. Therefore, the food security and nutrition situation at the time of the survey was at the best possible time (post-harvest) for an agrarian society, in addition to occurring after two consecutive better than usual harvests.
Finally, this is a secondary analysis of data that were collected to meet the information needs of a variety of stakeholders who would subsequently analyze the data with their own outcomes of interest. It is recognized that the ideal would be a survey designed with the ability to statistically quantify the relative contributions of underlying causes. This analysis does make links where possible, given data constraints, thus providing potential indicators appropriate for a subsequent study with that aim.
Nutritional outcomes
The low levels of acute malnutrition (less than 10% < -2 weight-for-height z-scores for children aged 6 to 59 months) were consistent with existing nutrition data. Weight-for-height is an anthropometric measure of wasting, indicating recent weight changes. Various subnational-level surveys conducted since 2000 con-sistently reported a prevalence of acute malnutrition between 6% and 10% [12] , and the 2004 National Nutrition Survey reported a prevalence of 6.7% [13] . The anticipated seasonal increase in malnutrition as a result of sharply decreased food security prior to the summer harvest was confirmed, due, potentially, to the delayed timing of the second round of NSS data collection (late enough in the spring for wild plants to be available and rural access to markets to improve).
The higher level of acute malnutrition found in younger children (three times as high for those aged 6 to 29 months as for those aged 30 to 59 months) is also consistent with the results of previous surveys. In these other studies, the relative risk of acute malnutrition was 2.0 to 7.31 for younger children compared with older children, suggesting that infant and young child feeding practices, specifically introduction of complementary foods, were the primary cause of acute malnutrition in the population [14] [15] [16] [17] . The one nutrition survey that did not find a significant difference between those aged 6 to 29 months and those aged 30 to 59 months was conducted in an encashment center for returnees whose areas of origin and exposures to underlying causes are likely to have differed greatly [18] . The lack of association between socioeconomic status and average levels of acute malnutrition in the NSS data provides further evidence that socioeconomic status and dietary intake were not the only determinants of wasting in children under five years of age. Often acute malnutrition is worse in upper-income groups in developing countries because of the use of bottle-feeding in conjunction with poor hygiene practices, but this was not the case in these rural communities.
Efforts aimed at reduction of acute malnutrition in children under five years of age and its associated risk of high mortality, a primary objective of nutrition policy in Afghanistan, should concentrate on nutrition and health education campaigns that specifically address caregiving behaviors and hygiene issues (food safety, safe access to water, use of toilets) directly linked to the poor nutritional outcomes in this at-risk age group. The Afghanistan Ministry of Public Health Public Nutrition Policy and Strategy 2003-2006 is: "Strategy 1: Ensure that the prevalence of acute malnutrition or wasting ( < -2 z-scores, weight for height) is reduced to and remains below 5% for all children less than five years old" [19] . These campaigns are not limited to one sector, and therefore relevant and consistent messages need to be incorporated into campaigns falling under various ministry mandates (e.g., MRRD Rural Water and Sanitation Department and Ministry of Woman's Affairs Health Education activities).
It is well acknowledged among public health professionals that the level of stunting, a measure of chronic malnutrition, is of greater public health concern in Afghanistan than acute malnutrition at the national level, a position supported by the current data (64% of children 24 to 59 months of age had height-for-age < -2 z-scores). Earlier local-level surveys reported chronic malnutrition rates ranging between 45% and 59% (< -2 z-scores, height-for-age) in both urban and rural areas [12] . The 2004 National Nutrition Survey reported that 54% of children between the ages of 6 and 59 months were chronically malnourished (< -2 z-scores, heightfor-age) at the national level [13] . Furthermore, 37% of children exhibited some level of stunting by 12 months of age, with the prevalence increasing in the second and third year of life [13] .
Efforts aimed at reduction of chronic malnutrition require a multipronged strategy to overcome recurring disease (e.g., diarrhea and ARI) and reduced food intake, which are likely primary drivers of chronic malnutrition. This strategy would incorporate economic growth coupled with improved household livelihood security outcomes, social protection program coverage, and household access to public health services.
Maternal nutritional risk according to a conservative cut-off was slightly lower than that reported by other surveys (5% vs. 3% to 19% of women of childbearing age had MUAC < 21.0 cm) [14, [20] [21] [22] . The persistence of maternal nutrition risk, regardless of season or socioeconomic class, however, suggests that steps need to be taken to address the situation for Afghan women of childbearing age in the context of a more thorough understanding of the cross-cutting and specific risks.
Immediate determinants of malnutrition Morbidity
Infectious disease reduces optimal absorption of nutrients into the body and depresses the appetite, negatively influencing nutritional outcomes, and appears to be widespread in Afghanistan throughout the year. The prevalence rates of watery diarrhea in children 6 to 59 months of age within a 2-week period found in the NSS (32% fall, 36% spring) were consistent with other national-level data. The Multiple Indicator Cluster Survey (MICS) carried out by UNICEF in 2003 reported a 30% prevalence of diarrhea within the past 15 days, and the 2004 National Nutrition Survey found a 46% prevalence of diarrhea within a 2-week period in children 6 to 59 months of age [13, 23] . Nutrition surveys carried out in Kabul have linked increases in acute malnutrition in children under 5 years of age to seasonal peaks in diarrheal disease [12, 20] .
The prevalence of ARI during a 2-week period in children 6 to 59 months of age was consistently 34% in both the fall and the spring rounds of the NSS, suggesting that both fall and late spring have concerning, but similar, levels of disease. Nineteen percent of children under five sampled in the MICS survey reported an ARI in the previous 2 weeks, and 27% of children under five reported fever and/or cough within the previous 2 weeks [23] .
It is likely that the consistently elevated prevalence of morbidity (specifically diarrhea and ARI) influences the prevalence of both acute and chronic malnutrition in children under five. Given the sustained prevalence of infection and the physiological links between repeated insults to the body as a result of illness and chronic malnutrition, it is necessary to more fully characterize the contributory role that formal health care, as well as adequate potable water for food preparation and sanitation, may play in addressing chronic malnutrition, relative to other underlying causes.
Dietary intake
Dietary intake in terms of caloric intake and dietary diversity is often considered to be a strong proxy for nutritional status, even though it is one of the immediate causes of malnutrition ( fig. 3) . The actual percentage of households with caloric intake of less than the recommended intake of 2,100 kcal may be higher than the 20% overall reported in the NRVA, due to the improved harvest and methodological constraints that did not account for guest consumption (in a culture in which guests are common) or intrahousehold distribution (which is thought to exhibit a gender bias against females). Additionally, even though most households were able to attain adequate calories, the higher percentage of poorer households not meeting their per capita caloric needs and the heavy reliance on cereals, and wheat in particular, suggest that adequate amounts of essential nutrients may be differentially obtained according to socioeconomic status.
The weak relationship between increased dietary diversity and caloric adequacy is masked (due to sample size) when means are looked at but becomes apparent when the dispersion of individual observations is taken into account. Therefore one must be cautious when assuming that dietary diversity reflects adequate caloric intake in Afghanistan and that the two measures have the potential to be used as a proxy for each other. Furthermore, it cannot be assumed that households consuming diets with adequate caloric intake are consuming nutritionally adequate diets.
Both caloric intake and dietary diversity were positively associated with socioeconomic status, suggesting that on average, households will increase their quality and quantity of intake if they have adequate purchasing power. Improvement in dietary diversity, however, will be influenced by the wider context of foods available by season, consumer preferences, and the function of rural livelihoods. Efforts to support general economic development and rural household livelihood security, as well as infrastructure development (e.g., improved access to markets), have an important role to play in improving dietary intake, bearing in mind the positive relationship found between caloric intake (but not necessarily dietary diversity) and improved market access. An increased understanding of the viability of subsist-ence agriculture household economies (e.g., poorer households practicing subsistence agriculture may not produce adequate food stocks for the year, and isolated circumstances support few other income-earning opportunities) would need to be incorporated into these efforts to ensure that interventions are appropriately designed to take into account shortfalls. Additionally, consumer preferences will need to be further characterized with a seasonal dimension, since the data at this time do not reveal why households able to obtain adequate calories may in fact have poor diet diversity.
The correlation between the occurrence of micronutrient deficiency diseases and low dietary diversity scores suggests that dietary diversity may be a potential marker for monitoring areas of nutritional risk and allocating programs directly aimed at improving nutritional adequacy, once the dietary diversity score is validated with nutrient adequacy and other measures. However, regular monitoring of areas of high risk for micronutrient deficiencies (indicated by low dietary diversity) and implementation of preventive measures may play a role in mitigating the negative effects of micronutrient deficiency diseases. Food-based approaches, however, may be limited, in particular with reference to the consumption of green leafy vegetables, regardless of socioeconomic group. Promotion of fruit production and consumption is one possible method of preventing certain micronutrient deficiency diseases, but further lesson learning is needed about the effectiveness and efficacy of food-based programming.
In the case of iodine-deficiency disorders, the improvement in household-level consumption of iodized salt over the course of a year is encouraging, but additional data from the 2004 National Nutrition Survey indicate that the overwhelming majority of the population have low (72% of children 7 to 11 years of age and 75% women of child-bearing age) or unacceptably low (50% of children 7 to 11 years of age and 58% of women of childbearing age) urinary iodine levels. The Universal Salt Iodization program will take many years of sustained and supported production and social marketing to make significant improvements in population-level health status [13] .
Underlying determinants of malnutrition Livelihoods and food security
Although rural livelihoods in Afghanistan are diverse, they are heavily dependent on agricultural activities as a direct source of food for consumption (ownership of poultry and goats, production of horticultural crops) and also as a means of income generation (agricultural labor, sale of produce), the importance of which changes seasonally [4, 10, 24] .
Livelihoods in Afghanistan also have a gendered dimension, with both men (primarily) and women contributing to the household economy. It is critical to more fully understand the role of women in the household and formal economy in order to ensure that programs such as household income-earning activities or agricultural development are appropriately targeted and designed not to overburden household responsibilities, with a potential negative impact on time and energy available for adequate care of women and children.
Affluent households (for example, those with land, livestock, a shop, or a rental car) are more able to invest in and preserve their assets as well as to withstand covariate shocks, whereas poorer households are more reliant on labor as their means of income, which is in turn dependent on employment opportunities that can vary over time. Poor households with few able-bodied workers are therefore more vulnerable to food insecurity and poverty than those with more labor capacity, after accounting for similar work opportunities within the local area. The poorest communities were those that had limited work opportunities for all income groups and were living in remote areas with poor agricultural capacity.
The finding that ownership of specific assets (e.g., goats, cows, dairy cows, and poultry) was significantly associated with higher consumption may lead practitioners to consider prioritizing promotion of a diverse agriculture and animal husbandry base for rural households (for example, livestock restocking programs) as a means of improving household nutrition outcomes. Programming must be developed with the understanding that some assets, such as land, cattle, and goats, are more indicative of higher socioeconomic status and purchasing power, allowing households to purchase food commodities in the market rather than directly consuming or using their own assets. This suggests that market access facilitated by infrastructure development needs to be in place in order to convert this purchasing power into improved nutritional outcomes.
It is not clear that food-based approaches to increase consumption of dark-green leafy vegetables will be effective in Afghanistan, given that consumption was low across all socioeconomic groups throughout the year. This lack of association may be due to households selling their produce at the market, the produce not being ready for consumption during the 7-day period prior to data collection, or consumer preference, for example, the additional cost of time and resources (e.g., water) for preparation of green leafy vegetables. However, improvements in vegetable production may have positive indirect effects (rather than direct effects on consumption) through increased disposable income from the sale and subsequent purchase of other goods. Impact monitoring of agricultural support programs will need to take into account household utilization practices.
Perceptions of food insecurity by households indicate that not all households were benefiting from the improved economic situation in the country and that in fact, some households were actually worse off than during the previous year. Coping strategies seem to vary based on socioeconomic status, regional patterns, and idiosyncratic characteristics of the household [25] .
Although most coping strategies have long-run adverse implications [10] , it is unreasonable to expect that the newly formed government will be able to provide social protection to rural households in the short term to circumvent their use. Decreasing food consumption-the primary mechanism that households in Afghanistan use to cope with shocks (based on NRVA 2003 data), seasonal migration for labor, and taking out loans can have negative effects on human and household productivity [4, 10] , but these actions will be better addressed by strategies promoting economic development in the mid to long term, and must be more fully understood (e.g., migration for labor or borrowing food is not always indicative of distress). A frequency aspect to utilization of coping strategies may need to be incorporated into monitoring systems. In the short term, it is essential to prioritize protection of households that have to rely on socially unacceptable risk management strategies or erosion of livelihood assets essential for income and survival in the long term. Some of the indicators being proposed in Afghanistan for prioritization of social sectors resources are based on poverty (income) and food security measures (caloric intake, dietary diversity, and food security perceptions), and therefore it is necessary to understand whether these same measures will have a positive effect on nutritional status as well as reducing food insecurity. Caloric intake as the de facto definition of poverty is widely used in allocating program resources around the country. This definition of poverty needs to be expanded so that it reflects a more multifaceted definition of food security and vulnerability. Because caloric intake is not strongly correlated with dietary diversity, a first step in broadening the current definition would be to incorporate both dietary quantity and quality in future resource allocation efforts.
Adequate care of women and children
The disproportionate percentage of children between 6 and 29 months of age suffering from acute malnutrition, which is consistent with other available data, suggests that specific hygiene and caregiving behaviors are a primary cause of acute malnutrition in the younger age group. Quantitative and qualitative research on optimal infant and child feeding practices reveals that optimal feeding is rarely practiced in Afghanistan. For example, colostrum is often discarded, exclusive breastfeeding to 6 months is limited, and complementary foods, which are often inappropriate in terms of insufficient energy or nutrient density, are introduced early [26] . Cultural beliefs related to these practices, which need to be understood in order to effectively design programs and health education messages, are insufficiently characterized. Some research has begun to address this gap [12, 26] .
Public health environment
Access to health facilities, clean drinking water, and use of sanitation facilities is extremely low in rural Afghanistan and is plausibly the most important factor in the high morbidity and mortality patterns present today. Efforts to reform health care services, in terms of increasing coverage and quality, have a strong policy foundation, but actual implementation and subsequent impact in rural areas will take years.
Water issues, in terms of quantity and quality for agricultural production as well as household use and personal hygiene, have always been a source of contention in Afghanistan. Many rural settlements and livelihoods have been built around access to water. The MICS 2003 data indicate that less than 40% of the population has access to safe water, suggesting that perhaps more than half are accessing unsafe water, which could be a contributor to the high morbidity and associated malnutrition seen in children under five years of age [23] .
NSS and MICS data show that sanitation in rural communities is very basic in terms of sanitation facilities and personal hygiene practice, with nearly half of communities not having a latrine at all [23] . Additionally, personal practices related to hygiene are generally found to be insufficient (e.g., only 28% of people use soap and water after defecation [23] and only 16% of mothers of children under five wash their hands after defecation [23] ), probably because of limited alternatives, cultural constraints, and low health literacy. Qualitative research from the NSS indicated a broad spectrum of understanding about the links between the spread of disease and poor nutrition and health outcomes among the NSS communities. When associated risks were understood, a range of actions were taken related to prioritization and ability to change practice. Continued efforts to improve access to adequate and safe water, as well as utilization practice related to personal hygiene, are needed.
Provision of adequate vaccination service is one role of government health services, aiding in the prevention of specific morbidities. Clinical symptoms of vitamin A deficiency, which is associated with a higher mortality risk for diseases (e.g., measles and diarrhea), have been reported in various areas of Afghanistan [17, 27, 28] . Therefore, improving coverage of national public health programs such as measles vaccination and those meant to improve vitamin A status (e.g., continuing supplementation campaigns in the short term while putting in place longer-term sustainable strategies) is essential for improving nutritional and mortality outcomes. Most likely, innovative approaches as well as regular monitoring of program coverage will be required in the case of remote, geographically isolated areas that naturally have limited access to health services.
Conclusions
In summary, these data suggest that although food insecurity does contribute to acute and chronic malnutrition, infrastructure development, improved access to health services, and efforts to increase health literacy and ameliorate infant and young child feeding practices may have a much larger role to play in Afghanistan in addressing population nutrition status. Therefore, improving nutritional status requires a multipronged approach, directly targeting malnutrition, coupled with economic growth, household livelihood security, social protection, access to public health services, and water and sanitation. Nutrition policy, programming, and monitoring needs to reflect the immediate and underlying causes of malnutrition.
Although there has been recent progress in understanding the nutritional situation as well as the imme-diate and underlying causes of malnutrition, the mechanisms by which they contribute, the relative importance of their contribution, and appropriate indicators for monitoring are not necessarily clear. Further work is required to elucidate the mechanisms and relative contribution of underlying causes to guide effective responses.
